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conduction position and a conduction position, and a contact
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ends of the barrier walls. Each partition wall extends across
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SWITCH CASE WITH PARTITIONED
PASSAGES

BACKGROUND OF THE

INVENTION

1. Technical Field

The present invention relates to a switch which 1s installed
in a grip of power tool or the like and can start the power tool
when a user pulls 1n the switch with the fingers.

2. Related Art

Conventionally, in order to prevent dust from entering the
inside of a switch from a terminal hole, various methods are
proposed including a method in which terminals are 1nsert-
molded 1 a housing of the switch, and a large amount of
grease 1s spread between the terminal and the housing, and the
like.

For instance, Japanese Patent Application Laid-Open No.
2005-933477 discloses a switch which prevents dust from
entering the mside of a main body thereof by employing a
structure 1n which a fixed contact thereof 1s insert-molded.

However, this switch 1s disadvantageous 1n that the manu-
facturing cost 1s increased due to the insert molding. More-
over, the method of spreading a large amount of grease 1s also
likely to be disadvantageous because the production cost
increases due to an increase in the number of manufacturing
processes and operation failures which occur due to the
grease adhering to the contacts inside the housing.

The present invention has been made to alleviate the above-
mentioned problems.

SUMMARY OF THE INVENTION

A principal object of the invention 1s to provide a switch
that reduces manufacturing cost by the absence of a special
structure and that has an excellent dustproof performance by
preventing dust from entering from a terminal hole.

As a means for solving the above-mentioned problems, 1n
accordance with one aspect of the invention, there 1s provided
a switch including a plurality of terminals fixed to a main
body; a movable contact piece that 1s supported on the main
body 1n a manner allowing displacement between a non-
conduction position where the terminals are not connected to
cach other and a conduction position where the terminals are
connected to each other; and a contact actuating member that
1s accommodated in the main body and displaces the movable
contact piece from the non-conduction position to the con-
duction position 1n response to an external pressing force. The
main body includes an opening that communicates with the
outside, a partition wall formed between the opening and the
movable contact piece, a barrier wall formed above the par-
tition wall, and a passage formed by an end portion of the
barrier wall and a wall that 1s opposite the end portion of the
barrier wall. The partition wall extends across the passage,
and the terminal includes a connection portion that 1s con-
nected to a conductor which passes through the opening and
a blocking portion that 1s bent from the connection portion
and blocks the passage.

According to this aspect of the invention, since the partition
wall crosses the passage, a sectional area of a route of entry of
dust from the opening to the 1nside of the switch 1s minimized
and the blocking portion of the terminal blocks the route of
entry, resulting in excellent dustprool performance. More-
over, since the terminal needs not have a special structure, the
manufacturing cost can be reduced.

In this aspect, the partition wall may include a guide groove
used to spread a viscous material between the terminal and the
partition wall. According to this aspect, since the viscous
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material 1s spread between the partition wall and the terminal
using the guide groove, a gap between the partition wall and
the terminal can be sealed. Accordingly, dust can be pre-
vented from entering the inside of the main body. Moreover,
since the viscous material 1s spread only between the partition
wall and the terminal, the amount of the viscous material
spread for dust proofing can be reduced, and therefore the
manufacturing cost can also be reduced.

According to another aspect of the mvention, the switch
includes a cover that covers the main body, and the main body
turther includes a reinforcement portion that fixes the cover in
between the barrner wall and the movable contact piece. A
reinforcement portion-side passage 1s formed by the rein-
forcement portion and a wall that 1s opposite the reinforce-
ment portion, and the blocking portion of the terminal blocks
the reinforcement portion-side passage. According to this
second aspect of the mvention, since the blocking portion
blocks the reinforcement portion-side passage, two places,
1.€., the passage and the reinforcement portion-side passage,
are blocked up. Therefore, dust from the opening 1s prevented
from entering the inside, resulting 1n a further improvement in
the dustproof performance of the switch.

According to still another aspect of the invention, the main
body 1ncludes a protrusion provided between the barrier wall
and the movable contact piece. The terminal has a bent por-
tion that 1s bent from the blocking portion on the opposite side
ol the connection portion of the terminal, and the bent portion
1s locked to the protrusion. According to this third aspect of
the invention, dust that has entered from the opeming 1s sealed
by the bent portion and the protrusion. This dust 1s prevented
from arrrving at the movable contact piece, thus further
improving the dustproof performance of the switch.

For a full understanding of the present invention, reference
should now be made to the following detailed description of
the preferred embodiments of the invention as illustrated in
the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a perspective view illustrating an embodiment of
a switch according to the present invention which 1s seen from
above.

FIG. 2 1s a perspective view which 1llustrates the switch of
FIG. 1 and 1s seen from below.

FIG. 3 1s an exploded perspective view of the switch of
FIG. 2.

FIG. 4 1s an exploded perspective view of the switch seen
from the opposite side of FIG. 3.

FIG. 5 15 a perspective view 1llustrating a main body 1llus-
trated 1n FI1G. 3.

FIG. 6 1s a front view 1llustrating the switch before being
operated, with a cover removed.

FIG. 7 1s a front view illustrating the switch after being
operated, with the cover removed.

FIG. 8A 1s a perspective view ol a common terminal, seen
from one side, and FIG. 8B 1s a perspective view of the
common terminal seen from the side opposite to that shown 1n
FIG. 8A.

FIG. 9A 1s a perspective view ol a common terminal, seen
from one side and FIG. 9B 1s a perspective view of the
common terminal seen from the side opposite to that shown 1n

FIG. 9A.

DETAILED DESCRIPTION

Embodiments of a switch 11 according to the present
invention are described below 1n reference to the accompa-
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nying drawings, FIGS. 1 to 9B. Identical elements shown in
the various figures are identified with the same reference
numbers.

As 1llustrated 1n FIGS. 1 to 4, the switch 11 includes: a
main body 21 (see FIG. 3) with an opening on the front side;
and a cover 46 to cover the main body 21. A switch assembly
50 to be described later 1s accommodated 1n the 1interior space
of the main body 21.

As 1llustrated 1n FIG. 5, the main body 21 includes a front
frame 22, a rear frame 23, and an upper frame 24 which 1s
located above the front frame 22 and the rear frame 23. A
standing wall 26 1s formed to extend upward {from a center
portion of a lower end of the main body 21, and a first
protrusion 26a 1s formed to protrude from the upper end of the
standing wall 26 toward the front frame 22. In addition, at a
lower portion of the standing wall 26, a first accommodation
space 27 1s provided between the standing wall 26 and the
front frame 22, and a second accommodation space 28 is
provided between the standing wall 26 and the rear frame 23.

Two conductor insertion openings 29 through which con-
ductors are externally inserted are provided at lower ends of
the first accommodation space 27 and the second accommo-
C
C

ation space 28, respectively. The top of the first accommo-
ation space 27 1s partitioned by a first partition wall 30a
which extends horizontally from a middle portion of the
standing wall 26 to the front frame 22. The top of the second
accommodation space 28 1s partitioned by a second partition
wall 306 which extends horizontally from a lower portion of
the rear frame 23 to the standing wall 26. Grease guide
grooves 32 are formed along the side end surfaces of these
partition walls 30a and 306. Moreover, the partition walls 304
and 305 are located deep inside by a dimension L with respect
to the side end surfaces of the front frame 22 and the standing,
wall 26 which are flush with each other. The dimension L 1s
preferably short. Such a configuration allows a reduction in a
sectional area of a route between the first accommodation
space 27 and a first passage 41 to be described later, and a
sectional area of a route between the second accommodation
space 28 and a second passage 43 to be described later, so that
dust which has entered from the insertion holes 29 1s pre-
vented from arriving at a third accommodation space 36.

A first barrier wall 31qa that horizontally extends from the
standing wall 26 toward the front frame 22 1s provided on the
first partition wall 30q. Similarly, a second barrier wall 315
that horizontally extends from the standing wall 26 toward the
rear frame 23 1s provided on the second partition wall 305.
There are predetermined gaps, respectively, between a lead-
ing end of the first barrier wall 31a and the front frame
(opposite wall) 22 which 1s opposite the leading end and
between a leading end of the second barrier wall 315 and the
standing wall 26 (opposite wall) which 1s opposite the leading
end, and the gaps form the first passage 41 and the second
passage 43, respectively.

A first reinforcement portion 33a, which 1s configured 1n a
substantially rectangular parallelepiped shape and which 1s
formed to extend from an interior surface of the main body 21
1s provided on the top of the first barner wall 31a, and,
similarly, a second reinforcement portion 335 1s provided on
the top of the second barrier wall 315. These reinforcement
portions 33a and 33b, each have a through-hole 34 that
extends through the main body 21. A second protrusion 35,
that protrudes from the rear frame 23 toward the standing wall
26, 1s formed 1n an upper base portion of the second reinforce-
ment portion 33b. Predetermined gaps are provided between
the first reinforcement portion 33a and the front frame 22
(opposite wall) and between the second reinforcement por-
tion 335 and the standing wall 26 (opposite wall). The prede-
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termined gaps form a first reinforcement portion-side passage
42 and a second reinforcement portion-side passage 44,
respectively.

The third accommodation space 36 which 1s partitioned by
the front frame 22, the rear frame 23, and the upper {frame 24
and which has a larger volume than the first accommodation
space 27 and the accommodation space 28 1s formed above
the first and second reinforcement portions 33a and 3356. The
third accommodation space 36 communicates with the out-
side through a round hole 37 formed 1n an upper portion of the
front frame 22, and an operation shaft 77 of a contact actuat-
ing member 71 to be described later passes through the round
hole 37. An annular dustproof ring 38 (FIG. 3) 1s arranged
around the round hole 37 to seal a clearance between the
round hole 37 and the operation shait 77. An engagement rib
39, which extends horizontally, protrudes mmward from the
interior surface in the third accommodation space 36, and a
guide 72 of the contact actuating member 71 to be described
later engages with the engagement rib 39.

Further, the first accommodation space 27 communicates
with the third accommodation space 36 through the first pas-
sage 41 and the first reinforcement portion-side passage 42.
Similarly, the second accommodation space 28 communi-
cates with the third accommodation space 36 through the
second passage 43 and the second reinforcement portion-side
passage 44.

As shown 1n FIG. 3, the front side of the cover 46 1s shaped
to cover the main body 21 and the cover 46 1s locked to the
main body 21 with a frame-shaped gasket 48 interposed ther-
cbetween by a pair of pins 47 that are inserted through the
through-holes 34 of the main body 21. A motor splicer 49 that
connects a power supply line to amotor 1s attached to the front
surtace of the cover 46.

As 1llustrated 1n FIG. 6, the switch assembly 50 includes a
common terminal 51 and a fixed contact terminal 61 which
are connected to an external circuit with a conductor such as
a lead wire or a terminal which 1s not illustrated interposed
therebetween, a movable contact piece 65 which 1s turnably
supported on the common terminal 51 and the fixed contact
terminal 61, and the contact actuating member 71 which 1s
accommodated 1n the main body 21 1n a slidable manner with
a return spring 70 interposed therebetween. The movable
contact piece 65 turns between a non-conduction position
where the common terminal 51 and the fixed contact terminal
61 are not connected to each other and a conduction position
where both of them are connected to each other. The contact
actuating member 71 allows a movable contact piece 63 to
turn from the non-conduction position to the conduction posi-
tion 1n response to an external pressing force applied by the
user, against the resisting elastic force of the return spring 70.

As 1llustrated 1n FIG. 8, the common terminal 51 includes
a rectangular external-side connection portion 32 to be con-
nected with a conductor such as a lead wire or a terminal (not
shown), a blocking portion 56 which 1s bent at a right angle
with respect to the external-side connection portion 32, and a
turn support portion 58 which 1s bent at a right angle from an
upper end of the blocking portion 56 and then extends 1n a
horizontal direction. The blocking portion 56 includes a prop
53 extending 1n a vertical direction and having a width dimen-
s1on L, and a plate-shaped portion 54 extending upward from
the prop 53 and having a large width. The width dimension L
of the prop 33 1s preferably short and 1t 1s equal to a depth
dimension L of each of the first and second partition walls 30q
and 30b. The turn support portion 58 includes a concave
portion 37 which supports the turn center of the movable
contact piece 65.
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The common terminal 51 mounted 1n the main body 21 1s
connected with a conductor such as a lead wire or a terminal

(not shown) passing through the conductor insertion hole 29

of the main body 21. The external-side connection portion 52
of the common terminal 31 1s accommodated 1n the first
accommodation space 27 of the main body 21. The lead wire
1s pinched between the external-side connection portion 52
and a rectangular washer 59 accommodated 1n the first
accommodation space 27, and 1t 1s fixed by a screw 60 (FIG.
3). The blocking portion 36 1s fitted 1n the first passage 41 and
the first reinforcement portion-side passage 42 of the main
body 21. Moreover, the turn support portion 58 1s accommo-
dated 1n a lower portion of the third accommodation space 36

and 1s locked to the first protrusion 264 of the standing wall 26
(FIG. 6).

As shown in FIG. 9, like the common terminal 51, the fixed
contact terminal 61 includes an external-side connection por-
tion 52, a blocking portion 56, and a horizontal plane portion
63 that 1s folded and bent from an upper portion of the block-
ing portion 56 at a right angle. This portion 63 extends hori-
zontally, and 1s provided with a fixed contact 62 (See FIG. 3)
which 1s brought 1nto contact with, or 1s separated from, the
movable contact piece 65.

The fixed contact terminal 61 mounted in the main body 21
1s connected with a conductor such as a lead wire or a terminal
(not shown) through a conductor insertion hole 29 and the
external-side connection portion 52 of the fixed contact ter-
minal 61 1s accommodated 1n the second accommodation
space 28 of the main body 21. The lead wire 1s pinched
between the external-side connection portion 52 and the rect-
angular washer 59 accommodated 1n the second accommo-
dation space 28, and 1t 1s fixed by a screw 60. The blocking
portion 56 1s fitted 1n the second passage 43 and the second
reinforcement portion-side passage 44 of the main body 21.
Moreover, the horizontal plane portion 63 1s accommodated
in a lower portion of the third accommodation space 36 and 1s
locked to the second protrusion 35 of the rear frame 23.

The movable contact piece 65 has a long-plate shape as
illustrated 1n FI1G. 3 and includes a turning portion 66 serving
as the turn center between the non-conduction position and
the conduction position. The turning portion 66 1s formed to
protrude downward 1n the vicinity of an end of the movable
contact piece 65. A movable contact 67 1s attached to the other
end of the movable contact piece 65 1n such a manner that 1t
1s brought 1nto contact with the fixed contact 62. Moreover, a
slide contact plate 68 which 1s substantially the same 1n shape
as the movable contact piece 63 1s attached to the top surface
of the movable contact piece 65, and the movable contact
piece 65 and the contact actuating member 71 are slidably in
contact with each other with the slide contact plate 68 inter-
posed therebetween. Further, the movable contact piece 65
mounted in the main body 21 1s disposed on top of the com-
mon terminal 51 and the fixed contact terminal 61 1n the third
accommodation space 36. The turning portion 66 thereof
engages with the concave portion 37 of the common terminal
51 so as to be turnably supported.

As 1llustrated 1n FIG. 3, the contact actuating member 71
includes a rectangular parallelepiped guide 72 extending 1n
the vertical direction, and a cylindrical operation shaft 77 that
horizontally extends from the guide 72. As illustrated in FIG.
4, 1n the guide 72, a hollow portion 73 with a circular cross
section 1s formed to extend upward from the bottom surface.
Moreover, a pressing portion 75 with a conical leading end
protruding from the bottom surface 1s fitted in the hollow
portion 73 with the spring 74 interposed therebetween.

The contact actuating member 71 mounted in the main
body 21 1s accommodated 1n the third accommodation space
36 so that the guide 72 engages with the engagement rib 39.
Moreover, the contact actuating member 71 1s biased toward
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ne front frame 22 by the return spring 70 1nstalled between
he rear frame 23 and the contact actuating member 71 with
e operation shaft 77 passing through the round hole 37 of
he main body 21 so as to protrude outside.

To assemble the switch 11 according to this embodiment,
the washers 59, each provided with a female thread, are
initially placed inside the first and second accommodation

spaces 27 and 28. Then, the external-side connection portion
52 of the common terminal 51 1s fitted 1n the first accommo-

dation space 27, and the plate-shaped portion 34 1s fitted 1n
cach of the first passage 41 and the first reinforcement por-
tion-side passage 42. At this time, since the prop 53 of the
common terminal 51 1s locked to the edge of the first partition
wall 30a and the plate-shaped portion 54 blocks up the first
passage 41, entry of dust from the conductor insertion hole 29
1s prevented and, as a result, sullicient dustproof performance
1s maintained. Moreover, since the plate-shaped portion 54
blocks the first reinforcement portion-side passage 42, entry
of dust 1s prevented at two places: that 1s, at the first passage
41 and the first reimnforcement portion-side passage 42.
Accordingly, the dustproof performance 1s further improved.
In addition, the leading end of the turn support portion 58
located at the bottom of the third accommodation space 36 1s
fitted against the first protrusion 26a. As a result, dust that has
entered from the conductor isertion hole 29 1s blocked by the
turn support portion 38 and the first protrusion 264, so that
dust 1s prevented from arriving at the movable contact piece
65. In this way, the dustprool performance 1s further
improved.

In the fixed contact terminal 61, like the common terminal
51, the external-side connection portion 32 1s fitted 1n the
second accommodation space 28, and the plate-shaped por-
tion 54 1s fitted in the second passage 43 and the second
reinforcement portion-side passage 44. With this configura-
tion, the leading end of the horizontal plane portion 63 located
in a lower portion of the third accommodation space 36 is
fitted against the second protrusion 35.

Next, the movable contact piece 65 1s mstalled above the
common terminal 51 and the fixed contact terminal 61 1n the
third accommodation space 36 so that the turning portion 66
of the movable contact piece 65 can engage with the concave
portion 57 of the common terminal 51. The guide 72 1s then
also 1installed between the movable contact piece 635 and the
upper frame 24 and the operation shatt 77 1s driven through
the round hole 37 to protrude outside so that the pressing
portion 75 of the guide 72 pushes an end of the movable
contact piece 65 with the slide contact plate 68 interposed
therebetween. Thereafter, the return spring 70 1s installed
between the guide 72 and the rear frame 23 so that the guide
72 can be biased toward the front frame 22 by the spring force
of the return spring 70.

In addition, grease as a viscous material 1s spread between
the side end surface of the first partition wall 30a and the
common terminal 51 and between the side end surface of the
second partition wall 305 and the fixed contact terminal 61
through the guide groove 32. As a result, the gap between the
first barrier wall 31q and the common terminal 51 and the gap
between the second barrier wall 316 and the fixed contact
terminal 61 can be more securely sealed, and thus the dust-
prool performance 1s improved. Moreover, since the grease 1s
spread only between the side end surface of the first partition
wall 30aq and the common terminal 51 and between the side
end surface of the second partition wall 306 and the fixed
contact terminal 61, the amount of the grease that i1s spread
can be suppressed. Accordingly, the manufacturing cost can
be reduced, and deterioration of the dustproof performance
due to deterioration of the grease with time can be prevented.
Moreover, the grease may be further spread between the first
reinforcement portion 33a and the common terminal 51 and
between the second reinforcement portion 335 and the fixed
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contact terminal 61. As a result, the first reinforcement por-
tion-side passage 42 and the second reinforcement portion-
side passage 44 can be sealed, so that a dustprootf perfor-
mance 1s further improved.

Next, the cover 46 15 locked to the main body 21 by the pin
4’7 with the frame gasket 48 interposed therebetween, the pin
4’7 being 1nserted 1n the through-hole 34 of the main body 21.
The motor splicer 49 1s then mounted on the front surface of
the cover 46. Conductors such as lead wires or terminals are
inserted between the external-side connection portions 52 of
the common terminal 51 and the fixed contact terminal 61 and
the washer 59, and, the screw 60 1s tightened to make the
connection.

The operation of the switch 11 which 1s assembled in
accordance with the above-mentioned procedure will now be
described. Starting from the initial state 1n which the user 1s
not pushing the operation shaft 77, the operation shaft 77 fully
projects from the main body 21 to 1ts maximum by the return
spring 70. Moreover, since the guide 72 1s brought into con-
tact with the front frame 22 and the pressing portion 75 pushes
the edge of the slide contact plate 68 on the side of the turning,
portion 66, the movable contact 67 and the fixed contact 62
are separated from each other and the non-contact state 1s
maintained.

When the user pushes the operation shaft 77 mnward, as
shown 1 FIG. 7 the guide 72 slides while being 1n contact
with the upper frame 24 and the engagement rib 39, and
moves toward the rear frame 23, against the resistance of the
return spring 70. As a result, the pressing portion 75 pushes
the substantial center of the slide contact plate 68, and thus the
movable contact piece 635 turns about the turning portion 66
from the non-conduction position to the conduction position
where the movable contact 67 and the fixed contact 62 are in
contact with each other. The common terminal 51 and the
fixed contact terminal 61 are then connected to each other,
and thus the electrical energy to the motor 1s turned on.

When the user releases the pressing force applied to the
operation shatit 77, the guide 72 1s pressed by the spring force
of the return spring 70 and 1s then moved toward the front
frame 22 while remaining 1n contact with and sliding on the
upper frame 24 and the engagementrib 39. Then, the pressing,
portion 75 pushes down on the edge of the sliding contact
plate 68 on the other side of the turning portion 66. The
movable contact piece 65 1s thus kept at the non-conduction
position 1n a state 1n which the guide 72 is stopped by being,
brought mto contact with the front frame 22.

Experimental Comparison

The present applicants performed comparison experiments
to compare the dustproof performance of the switch 11
according to the present invention with conventional
switches.

In the experiment, grease was spread between the common
terminal 51 and the guide groove 32 of the first partition wall
30a and between the fixed contact terminal 61 and the guide
groove 32 of the second partition wall 3056 as in the switch 11
illustrated 1n FIG. 6.

On the other hand, grease was spread 1n a comparative
switch on the entire side end surface of the wall portion
surrounding the space corresponding to the first accommo-
dation space and the second accommodation space. The
amount of the grease spread in the comparative example was
about ten times that of the present embodiment.

As experimental conditions, the switches were turned on
and off 1000 times 1n a sealed atmosphere filled with a con-
crete powder of 150 micrometers. At the conclusion of the
experiment the switches were opened and 1t was confirmed
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that dust did not enter the inside thereof in both the present
embodiment and in the comparative example.

Therefore, with the switch according to the present inven-
tion, the equal dustproof performance to the comparative
example was confirmed even though the amount of grease
was reduced to 1o times that of the comparative example.

There has thus been shown and described a novel switch
which fulfills all the objects and advantages sought therefor.
Many changes, modifications, variations and other uses and
applications of the subject invention will, however, become
apparent to those skilled in the art after considering this
specification and the accompanying drawings which disclose
the preferred embodiments thereof. All such changes, modi-
fications, variations and other uses and applications which do
not depart from the spirit and scope of the invention are
deemed to be covered by the invention, which 1s to be limited
only by the claims which follow.

What 1s claimed 1s:

1. A switch comprising:

a main body;

a plurality of terminals fixed to the main body;

a movable contact piece that 1s supported on the main body
in a manner allowing displacement between a non-con-
duction position where each of the plurality of terminals
are not connected to each other and a conduction posi-
tion where each of the plurality of terminals are con-
nected to each other; and

a contact actuating member that 1s accommodated 1n the
main body and displaces the movable contact piece from
the non-conduction position to the conduction position
in response to an external pressing force, wherein

the main body includes an opening that coma communi-
cates with the outside, a partition wall formed between
the opening and the movable contact piece, a barrier wall
formed above the partition wall, and a passage formed
by an end portion of the barrier wall and an opposite wall
that 1s opposite the end portion of the barrier wall,

the partition wall crosses the passage to sectionally block
the passage, and

cach of the plurality of terminals includes a connection
portion and a blocking portion that bent from the con-
nection portion and blocks the passage.

2. The switch according to claim 1, wherein the partition
wall has a gmide groove used to spread a viscous material
between the partition wall and a corresponding terminal of the
plurality of terminals.

3. The switch according to claim 1, further comprising;:

a cover that covers the main body, wherein

the main body further includes a reinforcement portion that
fixes the cover 1n between the barrier wall and the mov-
able contact piece, and a reinforcement portion-side pas-
sage formed by the reinforcement portion and a wall that
1s opposite the reinforcement portion, and

the blocking portion of the corresponding terminal of the
plurality of terminals blocks the reinforcement portion-
side passage.

4. The switch according to claim 1, wherein

the main body includes a protrusion provided between the
barrier wall and the movable contact piece, wherein

cach of the plurality of terminals has a bent portion that 1s
bent from the blocking portion on the opposite side of
the connection portion of each of the plurality of termi-
nals, and

the bent portion 1s locked to the protrusion.
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